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5.7 in. mean radius and 0.60 in. wall. Calculate the total elongation and the maximum 
tensile strength when a string is suspended vertically, assuming a 100,000-lb weight at 
the bottom of the string. The modulus of elasticity and the density may be taken as 
30 X 10 6 psi and 0.283 lb/in 3 , respectively. The system is illustrated schematically in 
Fig. 19.5 using different scales for length and diameters. 

The flanged joints of various pipe sections are not indicated and may be ignored in 
this calculation. 

Solution 

The formula for weight of piping of uniform cross section is 

W = 2irRTLi (19.11) 

where 

R = mean radius of pipe, in. 

T = wall thickness, in. 

L = pipe length, in 
7 = weight density, lb/in. 3 

Using Eq. (19.11) for the upper portion of the string yields 

IT = 2 x 7r x 5.7 x 0.6 x 400 x 12 x 0.283 = 29,190 lb 

Similarly, for the lower portion 

W = 2 x 7T x 4.5 X 0.45 x 200 x 12 x 0.283 = 8640 lb 

Hence, the total weight at the top is 

W = 29,190 + 8640 + 100,000 = 137,830 lb 

The corresponding tensile stress at the top of the pipe is 

S = -- 137,830 _ 0414 j (44.22 N/mm 2 ) 

2 X 7T x 5.7 x 0.6 F v ' ’ 

The stress at the top of the 200-ft section (Fig. 19.5) is 

S = --_ §53g p S j (58.87 N/mm 2 ) 

2 x 7r x 4.5 x 0.45 ' ' 

Since the stress here is uniaxial and consists of the two component parts, one formula can 
be written for the whole length of the pipe using the method of superposition. 

* = T + 4- il + i ‘f) 

Here y is the distance measured in inches from the bottom of the pipe string, as shown 
in Fig. 19.5, and A is the pipe cross-sectional area at the location considered. The cross- 
sectional areas and lengths are denoted by A\, L\ and A 2 , L 2 for the lower and upper 



